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PROBLEM TO BE SOLVED: To obtain an adhesive compsn. which has an easily controllable flowability 
by incorporating a themnosetting resin, an elastomer of which part of the structural units of the main 
chain have been crosslinl<ed, and an inorg. filler into the same. SOLUTION: This compsn. contains, as 
essential ingredients, 100 pts.wt. thermosetting resin, 1-20 pts.wt. elastomer (e.g. an acrylonitrile- 
butadiene copolymer elastomer) having a particle size of from 10 nm to 2 mm and having a main chain 
of which part of the structural units have been crosslinked, and 10-50 pts.wt. inorg. filler having a 
particle size of 0.02-200 &mu m and selected from among alumina, titanium oxide, etc.; The compsn. is 
dissolved or dispersed in a solvent (e.g. methyl ethyl ketone, methyl glycol, dimethylformamide, or their 
mixture), then applied as a varnish to a substrate, and dried and pressed under heating to give a 
multilayer printed circuit board. The thermosetting resin is at least two resins selected from among 
benzoxazine-ring-contg. resins, epoxy resins, polyimide resins, etc., and is used together with a curing 
agent and/or a cure accelerator. 
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CLAIMS 



[Claim(s)] 

[Claim 1]An adhesive composition which contains an elastomer and an inorganic filler over which 
a part of structural unit of thermosetting resin and a main chain constructed the bridge as an 
essential ingredient. 

[Claim 2]A multilayer printed wiring board which uses the adhesive composition according to 
claim 1 for adhesion between substrates. 

[Claim 3]A manufacturing method of a multilayer printed wiring board which uses the adhesive 
composition according to claim 1 as a varnish, applies this varnish to an adhesion side of a 
substrate, and is characterized by a dry thing to do for after heat pressing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of an adhesive 
composition, the multilayer printed wiring board which uses this adhesive composition, and a 

multilayer printed wiring board.' 
[0002] 

[Description of the Prior Art]A multilayer printed wiring board carries out the adhesion 
unification of two or more substrates, and is manufactured, and the prepreg produced by carrying 
out impregnating desiccation of the thermosetting resin composition containing thermosetting 
resin, such as an epoxy resin, at substrates, such as a woven glass fabric, is used for adhesion of 
a substrate. The thermosetting resin composition by which impregnating desiccation was carried 
out at prepreg is set like a press operator when carrying out adhesion unification, melting 
mobilization is once carried out, and the dent between the conductor circuits formed in the 
substrate is buried. These days, a chip carrier, a pin grid array, a ball grid array, etc. manufacture 
the package (only henceforth a package) used since a semiconductor device is carried with the 
technique of manufacturing a multilayer printed wiring board. For example, the window hole 4b 
where a pin grid array serves as the cavity 3 which dedicates the lower substrate 2a and 
semiconductor device which have the semiconductor device mounting part 1 as shown in 
drawin g 1, It is the multilayer printed wiring board which carried out the adhesion unification of 
upper substrate 2b in which 4c and 4d were formed, and 2c and the 2d, and inserted the 
electrical link and the attaching conductor pin 5 in this. Except for the surface of 2 d of upper 
substrates which the bonding pad 6 for carrying out bonding of the wire from a semiconductor 
device to one in an upper substrate, for example, 2b, is usually formed, and are located in the 
topmost part, the conductor circuit 7 is established in the lower substrate 2a, upper substrate 
2b, and 2c. Although the example which made the upper substrate three sheets was shown in 
drawing 1, the number of sheets of an upper substrate is not restricted to this. 
[6003]Thus, if the same prepreg as what was used for manufacture of the conventional 
multilayer printed wiring board is used when carrying out the adhesion unification of upper 
substrate 2b which provided the window hole, and 2c and the 2d, The thermosetting resin 
composition which set like the press operator and once carried out melting mobilization 
overflowed in the cavity 3, and as shown in drawin g 2, it might be covered with the thermosetting 
resin composition which the bonding pad 6 protruded, if covered with the thermosetting resin 
composition which the bonding pad 6 protruded, since it will come to be alike of the wire from a 
semiconductor device to carry out bonding difficult, it is not desirable. Then, hardening of a 
thermosetting resin composition is advanced rather than the prepreg used for manufacture of 
the usual multilayer printed wiring board, and the prepreg which made small the resin flow at the 
time of press forming is developed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the curing conditions of a thermosetting 
resin composition. The prepreg to which it is difficult to which to adjust a resin flow properly, and 
it made small the resin flow at the time of press forming in order to change with the kind of resin 



composition or solvent, quantity, etc.. Since the resin flow was small and the dent between 
conductor circuits may fully have been unable to been buried, the void remained, and further, 
since hardening of thermosetting resin was progressing, it had the fault that an adhesive 
property with a substrate also worsened. 

[0005]This invention was made in view of the above actual condition, and aims to let the flash of 
resin into a cavity provide a small multilayer printed wiring board and a manufacturing method for 
the same by using an adhesive composition with easy adjustment of a resin flow, and this 
adhesive composition. 
[0006] 

[Means for Solving the Problem]The invention according to claim 1 is an adhesive composition 
which contains an elastomer and an inorganic filler over which a part of structural unit of 
thermosetting resin and a main chain constructed the bridge as an essential ingredient. 
[0007]The invention according to claim 2 is a multilayer printed wiring board which uses said 
adhesive composition according to claim 1 for adhesion between substrates. 
[0008]An elastomer and an inorganic filler over which a part of structural unit of a main chain 
constructed the bridge, Without fusing at the time of press forming, it can be scattered as 
particles in thermosetting resin, what is called a sea-island type decentralized structure can be 
taken, and a flash of resin into a cavity can be controlled by controlling a flow of thermosetting 
resin fused by particles which are scattered in thermosetting resin. Since the mobility of 
thermosetting resin fused with quantity of an elastomer and an inorganic filler over which a part 
of structural unit of a main chain blended into thermosetting resin constructed the bridge can be 
adjusted, the control is also easy and can be made into fixed quality. And since it is not 
necessary to advance hardening of thermosetting resin, an adhesive property with a substrate is 
not spoiled. An elastomer and an inorganic filler over which a part of structural unit of a main 
chain constructed the bridge need to use together. If an elastomer over which a part of 
structural unit of a main chain constructed the bridge is used alone, the heat resistance of an 
obtained multilayer printed wiring board will fall. If an inorganic filler is used alone, flexibility will 
fall and a crack will be produced at the time of processing of puncturing etc. 
[0009]An adhesive composition which becomes said invention according to claim 1 has a small 
resin flow at the time of heat cure. Thus, if a resin flow forms a small adhesive composition in a 
sheet shaped and carries out heat pressing of this by **** between substrates, a crevice 
between conductor circuits formed in a substrate face may fully be unable to be filled.Then, it is 
preferred to make an organic solvent carry out dissolution distribution of the adhesive 
composition of this invention, to carry out spreading desiccation of this in a substrate face, and 
to pile up and carry out heat pressing of other substrates on it. That is, the invention according 
to claim 3 is a manufacturing method of a multilayer printed wiring board which uses the 
adhesive composition according to claim 1 as a varnish, applies this varnish to an adhesion side 
of a substrate, and is characterized by a dry thing to do for after heat pressing. 
[0010] 

[Embodiment of the Invention]As thermosetting resin used for an adhesive composition in this 
invention, resin, the epoxy resin and polyimide resin which have a benzoxazine ring in structure, 
isocyanate resin, the resin which has a triazine ring in structure, phenol resin, unsaturated 
polyester resin, etc. are mentioned. It can also be used combining these thermosetting resin 
suitably two or more kinds. Although a required hardening agent and/or hardening accelerator 
are used for these thermosetting resin, as a hardening agent and/or a hardening accelerator, a 
publicly known hardening agent and/or hardening accelerator can be used about each 
thermosetting resin, and there is no restriction in particular. 

[001 1]As an elastomer over which a part of structural unit of the main chain used in this 
invention constructed the bridge, the elastomer over which a part of structural unit of the main 
chain of elastomers, such as a polyurethane system, acrylic, a polyamide system, and a vinyl 
acetate system, was made to construct a bridge can be mentioned. Especially, since it is easy to 
form thermosetting resin and sea island structure and excels in the heat resistance of ** further 
at the time of moisture absorption, an acrylonitrile butadiene copolymer elastomer is used 
preferably. As for the particle diameter of an elastomer, it is preferred from a viewpoint of the 



dispersibility to thermosetting resin tliat tliey are 10 nm - 2 mm, and it is more preferred that it 
is 0.5-2 micrometers. 

[0012]As an inorganic filler used in this invention, powder, such as alumina, silica, titanium oxide, 
and zirconia, can be mentioned. Especially, since an impurity is excellent in electric insulation 
thru/or electrolytic corrosion resistance few, the powder of alumina is used preferably. As for 
the particle diameter of an inorganic filler, it is preferred from a viewpoint of the dispersibility to 
thermosetting resin that they are 0.02 micrometer - 200 micrometers, and it is more preferred 
that it is 0.05-1 00 micrometers. 

[0013]As for the blending ratio of the elastomer and inorganic filler over which a part of 
structural unit of thermosetting resin and a main chain constructed the bridge, it is preferred to 
make one to 20 weight section and an inorganic filler into ten to 50 weight section for the 
elastomer over which a part of structural unit of the main chain constructed the bridge to 
thermosetting resin 100 weight section. If less than one weight section and an inorganic filler are 
less than ten weight sections, the elastomer over which a part of structural unit of the main 
chain constructed the bridge, when the elastomer which the effect which makes the flash of 
resin small became small and over which a part of structural unit of the main chain constructed 
the bridge exceeds 20 weight sections, and when an inorganic filler exceeds 50 weight sections, 
Since the quantity of thermosetting resin decreases relatively and the phase of thermosetting 
resin stops continuing, it is in the tendency for an adhesive property to be inferior. It is more 
preferred to make two to 5 weight section and an inorganic filler into 20 to 40 weight section for 
the elastomer over which a part of structural unit of the main chain constructed the bridge from 
this to thermosetting resin 100 weight section. 

[001 4]Although it is preferred to be used by making an organic solvent carry out dissolution 
distribution, and applying to a substrate as a varnish as for the adhesive composition of this 
invention, as an organic solvent used here, These are independent, or methyl ethyl ketone, 
methyl glycol, methyl isobutyl ketone, methyl Cellosolve, butyl Cellosolve, dimethylformamide, 
dimethylacetamide, acetone, toluene, methanol, etc. are mentioned, and they are used suitably, 
combining them two or more kinds. The blending ratio of an adhesive composition and these 
organic solvents is selected by workability when applying to a substrate as a varnish. As for the 
desiccation after varnish spreading, being considered as set-to-touch is preferred from the 
ability to form good adhesion. 

[001 5] Although the multilayer printed wiring board which mainly has a cavity for semiconductor 
loading was explained, it cannot be overemphasized that the adhesive composition of this 
invention and the manufacturing method of this invention are applicable also to manufacture of 
the usual multilayer printed wiring board which does not have a cavity. 

[0016] 

[Example]the thermosetting resin (the Hitachi Chemical Co., Ltd. make.) which has a benzoxazine 
ring in example 1 structure HR-1000 (trade name) was used — 80 weight sections and bisphenol 
A type brominated epoxy resin (the weight per epoxy equivalent 40, 48 % of the weight of 
bromine content) — 20 weight section, Bridge construction acrylonitrile butadiene copolymer 
elastomer (20 % of the weight of acrylonitrile content) the Japan Synthetic Rubber Co., Ltd. 
make and XER-91 (trade name) were used — the adhesive composition which consists of five 
weight sections and aluminium hydroxide 10 weight section, The adhesives varnish was prepared 
by carrying out dissolution distribution so that viscosity may become an equivalent (weight ratio) 
partially aromatic solvent of methyl ethyl ketone and dimethylformamide with 25 Pa-s. 
[001 7]The conductor circuit was formed in one side copper clad laminate (500x300 mm, 0.2 mm 
in thickness, and copper foil 12 micrometers in thickness), and it was considered as the lower 
substrate. A conductor circuit and a 15x15-mm window hole were formed in one side copper 
clad laminate (500x300 mm, 0.1 mm in thickness, and copper foil 12 micrometers in thickness), 
and it was considered as the upper substrate. Next, the mask of the position of a window hole 
when an upper substrate is put on said lower substrate is carried out, and by printing, at 50 
micrometers, the thickness measured from the substrates face except a conductor circuit 
applies the adhesives varnish prepared above so that unevenness of a conductor circuit may not 
appear in the surface. 



Then, it heated for 30 minutes at 80 **, the solvent was volatilized, and the adhesives layer was 
formed. 

The upper substrate was piled up on this adhesives layer, and the multilayer printed wiring board 
was produced by carrying out heat pressing by the temperature of 1 75 **, and pressure S.OMPa. 
[0018]Example 2 thermosettlng-polyimide resin (French Rhone Poulenc SA make and 
KERUIMIDO 601 (trade name) were used) 45 weight section, phenol novolak type epoxy resin (oil 
recovery shell epoxy incorporated company make.) Epicoat 1 54 (trade name) was used — 45 
weight sections and dicyandiamide — 1 0 weight section, The adhesives varnish was prepared by 
carrying out dissolution distribution of the adhesive composition which consists of bridge 
construction acrylonitrile butadiene copolymer elastomer (said XER-91 was used) 5 weight 
section and aluminium hydroxide 1 0 weight section so that viscosity may become 
dimethyiacetamide with 25 Pa-s. The multilayer printed wiring board was produced like Example 
1 below. 

[0019]The comparative example 1 bridge-construction acrylonitrile butadiene copolymer 
elastomer was removed, and also the adhesives varnish was prepared like Example 1, and the 
multilayer printed wiring board was produced further. 

[002D]The comparative example 2 bridge-construction acrylonitrile butadiene copolymer 
elastomer was removed, and also the adhesives varnish was prepared like Example 2, and the 
multilayer printed wiring board was produced further. 

[0021]Vacuum desolventization of the adhesives varnish prepared by Examples 1 and 2 and the 
comparative examples 1 and 2 is carried out, and it heated for 90 minutes and was made to 
harden at 175 **. The glass transition point (Tg) was investigated by the TMA method specified 
to JISC 6481 about the obtained hardened material, and the heat-resistant level was evaluated. 
[0022]The flash length of resin, the existence of a void, and the peel strength of jointing were 
investigated as follows about the multilayer printed wiring board produced by Examples 1 and 2 
and the comparative examples 1 and 2. 

that of resin disturbs and is **** from the wall of the opening of a length:upper substrate — the 
greatest length of the adhesives carried out was measured by the microsectioning method. 
Existence of a void: It observed by viewing. 

Peel strength: The load taken to tear off between an upper substrate and a lower substrate, and 
an adhesives layer by a part for clock head speed 50mm/in a direction 90 degrees was 
measured. 

These results are shown in Table 1 . 

[0023] 

[Table 1] 
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[0024] 

[Effect of the Invention]According to the invention given in claims 1 and 2, the flash of resin into 
a cavity can be made small and the adhesive property between substrates can also be further 
made good. According to the invention according to claim 3, adhesives can be applied to the 
dent between conductor circuits, and the dry adhesive good multilayer printed wiring board which 
can fully bury the dent between conductor circuits and does not have a void since afterbaking 
application of pressure is carried out can be manufactured. 
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DESCPyPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a sectional view showing an example of a pin grid array. 

[Drawin g 2] It is an important section sectional view when a pin grid array is manufactured with a 

conventional method. 

[Description of Notations] 

1 Semiconductor device mounting part 

2a Lower substrate 

2b and 2c and 2d Upper substrate 

3 Cavity 

4b, 4c, and 4d Window hole 

5 Conductor pin 

6 Bonding pad 

7 Conductor circuit 



[Translation done.] 
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X. M^<Dmmmi(o-m-^mmbtc:r.^x'h-7--^2 
~ 5 mm^iSLV^imy -y ^ 2 o ~ 4 o s«spi-r 

©*UO$f$Ll^„ 

[0014] ^miommmmi^mi^mmimm^ 
mii. u^:^tbxmmcm^-t-i>cticj;:<oim^ 
n6(omibi.>f)K ccx'im^ti^i^mmitbx 

«. mterxiiffii:2«sw±ffl<J^^t3-a-rfjffl$ti 

7xx^wt©i2««jgm*si§n^©*\ mi 
r£mm^rMxi^cti)^mtb^.\ 
[0 0 15] uio. ^tbx^mwmmm<D^^'\^7- 
-^mti^my'v > h^mmc^i.-^xmmbtct^ * 
i^Bj§©s«WflfiS^^j^t/*isfy3©i^i&^afj+ + ^ 

[0016] 

[mmm] mmmi 

mmj-mw^^nm, hr - i o o o msh^) 

fflDTc) 8 0a»gp> tX7*y>-;l/AM*m{bx;i<+ 
i-tttlii (X'J<+i/^a4 0. :^^$W«4 8S»%) 2 
OSSgP. 5?I^T^';nxF'J;b--/^i>x>*S^f* 
x^X Fv- (7i7 ijpx F UJ1/^W«2 0S«%, B 

*^fiS3Att:s:^am> xER-9 1 m^a^) 
btc) 5 fisg|5ao'7j<^ibT;u 5 x^ A 1 0 sagpA^e 

;UAT5 Fi©^a (Satb) ■M^?gfflCC«fg*i2 5 P 
a • s i)iSJ;'5(C?gJg^5-t5(§-B:^Ci(Cj;i3S«^ij7 
xx^DHS^Lfc. 

[0017] 5 00 x3 0 0min> 1130. 2mm, m 
«< i?3 1 2 um©K-ffi^5SSH«Jca|i*[H]8§*0!SU 
xrm^tbfc, */c> 5 0 0 X3 0 0mm. /ISO. 

1mm, i5ii<)f s 1 2 ummmm^mmmcmm 

nRl/ 15X1 5 mm©^,7A:^Jf5)SLr_hSffii bfc. 

-7 X i7 u , mn^xmrn b fcmmi 7 x x * ep wtc j; , 

«<*liISg>&I^C^fc««ffi75^6iBMLfcJIS*5 5 0 Mm 
-C. ^ffiCc^i*|5ii?S©[HO*5^t>n^ii^J;'5ic^fliU, 
'^©tt. 8 0'Cr3 O^M^U-Cjg^J^lflgSti-, m 

mmm^mf&bfc. co^mmmmMc ±mmm 

*a. SS17 5-C. J£t}3. OMPaXmmMS.ri>C 
i CC J: 0 >J > F iB,S«*f'Fii 0 fco 

[0018] mumz 



11-18 13 9 8 



^5 F6 0 1 (mS:^) '^mutc) 4 5Sfig[5. 7x 
y - ;b y * 7 i^mm mt'^ ^ JUi 

^^^ati. xt:-=i-n54 ^mbfc) 

ER-9 l^&f^fflL^c) 5SagPfcJ;D^>KK{bTJU5^ 

ip]^(CUT^Jl7-'J>h@S«M^ML/Co 1( 
[0019] tt$5« 1 

[0 0 2 0] tmm2 

[0 02 1 ] mmm i 2 afeo'^ctbi^t^ij 1 st>' 2 riia * 



<UbtcmmM'yr^:^iM^immLZ, 1 7 5°C-C9 0 
ISC 6 48 Hcm^3n^TMAffi(Cj:0*'7;^K 

(Tg) ^m^. mm\i(o\y-<)i'^mmbfco 

[ 0 0 2 2 ] s fc, 1 Ru^ 2 ^mctmm 1 ru^ 

l&icci'n i^-^v FXf- F5 Omm/^■C?lt^iA5■r 
©^cSt-■2.^w**«^Ufc„ 

[0 02 3] 

[an 







m^m2 




m.m2 


Tg CC) 


1 6 5 


17 6 


1 6 4 


1 7 5 


sjiiott^mugs (Mm) 


7 0 


6 0 


4 5 0 


5 2 0 






f!kb 






M-MiM (N/cm) 


9. 8 


1 0. 8 


6. 9 


6. 9 



[0 0 2 4] 

t^. $6(c. lf«]S3iclEtKcD^BJ(cj;n«. «(*[al 
[01] b->i' y FTU-Y©-«^iJ^S^-r»rffi0-C4> 



[02] t¥*-ftiCj;(3 f>y'J 7 \^7\y^^mmbtct 
[^?-^©l5iBJ] 

2 a TS« 

2b, 2c, 2d ±Sffi 

3 +i't:r^- 

4 b , 4 c . 4 d ,^./v: 

5 »fth-> 

6 #>r^>i7VN-.:, F 

7 mm^ 



[02] 



(5) 



1 1-18 13 9 8 



[01] 




7P> V-^-iyCOm^ 

a2mm^ mm a2mm^ 



